Effects of pulsed external augmentation of diastolic pressure on coronary and systemic hemodynamics in patients with coronary artery disease.
The purpose of this study was to define the effects of pulsed external diastolic pressure augmentation on coronary and systemic hemodynamics in 14 men with coronary artery disease and normal left ventricular function. Coronary sinus and great vein blood flow (thermodilution) and systemic hemodynamics were measured before, during, and after timed lower extremity compression, augmenting peak diastolic pressure to within 5 mm Hg of systolic pressure. Systolic and diastolic pressure-time indices were calculated from the high-fidelity micromanometer left ventricular-aortic recordings. External counterpulsation increased mean arterial pressure (108 +/- 11 [1 SD] to 114 +/- 12 mm Hg, p less than 0.01) and the diastolic pressure-time index (440 +/- 51 to 498 +/- 82 units, p less than 0.01), with no change in the systolic pressure-time index, absolute coronary sinus, or great cardiac vein blood flow. External diastolic pressure augmentation did not affect heart rate, right heart hemodynamics, cardiac output, or calculated myocardial oxygen consumption. An unanticipated finding was a greater than or equal to 10% reduction in peak systolic pressure during external diastolic pressure augmentation in 8 of 14 patients. Despite minimal changes in absolute myocardial blood flow and oxygen consumption, the increase in the diastolic pressure-time/systolic pressure-time index ratio suggests that subendocardial perfusion may be favorably influenced by diastolic pressure augmentation and may explain the previously reported clinical benefits of external counterpulsation in some patients with ischemic heart disease.